Periodic solutions
of quadratic Lagrangian systems on p-convex sets ANNAMARIA CANINO (1) Introduction If M is a compact submanifold without boundary in IRn and denotes the normal subspace to M at x, the study of the Lagrangian system has been carried out in [1] , where the existence of infinitely many periodic solutions 1 is proved under quite general assumptions.
The corresponding problem on manifolds with boundary has been treated in [18] , where the existence of a periodic solution is proved and in [5] , where the existence of infinitely many periodic solutions is shown. The feature of unilateral constraints (cf. [6] , [7] , [14] , [15] , [16] , [17] , [18] ) is that, even if the manifold M is of class C°°, the corresponding variational problem does not have a smooth structure.
(1) Dipartimento di Matematica, Università della Calabria, 87036-Arcavacata di Rende, CS (Italy) For this reason, it seems to be natural to allow for the set M itself a certain kind of irregularity. The aim of the paper is to treat the case in which M is a p-convex set (see Def. 1.3) and L is quadratic with respect to y~, namely
The particular case a -Id, V = 0, which leads to the study of geodesics, was already treated in [2] and [3] .
The main tools are the techniques of non-smooth nonlinear analysis developed in [8] , [9] , [10] and [11] . Actually, the main part of the paper, the second section, is devoted to the proof that these techniques can be applied to our situation.
Recalls of non-smooth analysis and the main result
We will recall some notions of non-smooth analysis as developed in [6] , [7] , [8], [9] , [11] .
From now on, H will be a real Hilbert space, ) . and ( ~ , ~ ) its norm and scalar product, respectively. Let us recall that in [5] , using results contained in [12] , [13] and in [19] , it is proved the following theorem. THEOREM 3.1.2014 (see theorem 3.3 in [5] ) Let 
